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ABSTRACT 

During t h e  s p r i n g  and summer of 1982. green t u r t l e  popu la t ions  were 
s tudied a t  t h r e e  sites i n  t h e  Northwestern Hawaiian I s l ands :  Laysan I s l and ,  
Pearl and Hermes Reef, and L i s i a n s k i  Is land.  A t o t a l  of 149 i n d i v i d u a l s  (54 
a d u l t  females, 26 a d u l t  males. and 69 immature an ima l s )  were i d e n t i f i e d  w i t h  
metal t ags .  Of these ,  108 t u r t l e s  were newly tagged. and 41 t u r t l e s  were 
seen w i t h  t a g s  from p rev ious  s tud ie s .  

- 
On Laysan I s l and  between 16 March and 30 June, 30 t u r t l e s  were 

i d e n t i f i e d .  Of s ix  animals  r e s i g h t e d  from prev ious  yea r s ,  two were 
r emig ra t ions  i n  t h a t  they f i r s t  appeared a t  Laysan, nested a t  French 
F r i g a t e  Shoals (FFS), and reappeared back on Laysan. A t o t a l  of 45 
excavated p i t s  were discovered and marked. 
during n e s t  excavat ion and egg deposi t ion.  
and a t  n i g h t  i n d i c a t e d  luw numbers of basking animals.  

l t ro an ima l s  were monitored 
Census coun t s  during the day 

On Pea r l  and Hemes Reef between 2 and 6 J u l y ,  27 t u r t l e s  were 
i n d i v i d u a l l y  i d e n t i f i e d ;  census coun t s  i n d i c a t e  a t  l ea s t  35 were p resen t .  
Eleven t u r t l e s  were recorded as t a g  recoveries w i t h  one a d u l t  female 
previously observed n e s t i n g  a t  FFS, appearing a t  Pea r l  and Hermes Reef, a 
minimum d i s t a n c e  of 560 nmi. A t o t a l  of 22 p i t s  were found on Southeast  
I s l and  and North Is land.  
surveys. Highest coun t s  of basking t u r t l e s  a t  b o t h  Southeast  I s l a n d  and 
North I s l a n d  were made a t  night .  

N o  t u r t l e s  were found n e s t i n g  during n i g h t  

On L i s i a n s k i  I s l and  between 17 March and 13 September, 92 t u r t l e s  were 
i d e n t i f i e d .  menty- four  animals w e r e  recorded from p rev ious  years :  f i v e  of 
t hese  r e f l e c t  long-dis tance migratdons. 
l a s t  n e s t  was completed on 14 August. A t o t a l  of 47 p i t s  were found on t h e  
is land.  
apparent ly  emerged t o  t h e  surface.  The g r e a t e s t  i nc idence  of basking 
behavior occurred a t  night .  

Nesting began on 2 8  May and t h e  

Only s i x  egg c l u t c h e s  were found and 72% of t h e  h a t c h l i n g s  had 

iv 



INTRODUCTION 

The green t u r t l e ,  Chelonia mydas. can be found 
Hawaiian Archipelago (Fig. 1). A t  t h e  southern end 

throughout t h e  2,450 km 
are t h e  e i g h t  main - 

i s l a n d s  (Hawaii, Maui, Kahoolawe, Lanai. Molokai, Oahu, Kauai, and Niihau) 
whose nea r shore  waters h o s t  assemblages of f e e d i n g  t u r t l e s .  To t h e  north- 
w e s t  are smaller i s l a n d s  and a t o l l s  which c o n s t i t u t e  t h e  Northwestern 
Hawaiian I s l a n d s  (NWHI). On t h e s e  sho res  and shal low water  r e e f s ,  green 
t u r t l e s  can be observed f eed ing  and basking. 
l a r l y  e x h i b i t  basking o r  r e s t i n g  behavior  on l a n d  i n  t h e  NWHI. as a means 
of conserving energy and probably as a strategy t o  avoid sha rk  p reda t ion  
(Whittaw and Balazs  1982). Almost a l l  of t h e  green t u r t l e s  n e s t i n g  i n  t h e  
a rch ipe lago  occur i n  t h e  “1. 

Hawaiian green t u r t l e s  regu- 

As p a r t  of t h e  1982 National-Marine F i s h e r i e s  Se rv ice  (NMFS), Marine 
Mammals and Endangered Species  I n v e s t i g a t i o n  s t u d i e s ,  f i e l d  camps w e r e  
e s t a b l i s h e d  on Laysan I s l a n d  (15 March-30 June 19821, P e a r l  and Hermes Reef 
(2-6 J u l y  19821, and L i s i a n s k i  I s l a n d  (17 March-13 September 1982). Research 
ac t iv i t ies  cen te red  on t h e  Hawaiian monk seal, Monachus schauinslandi .  an 
endangered marine mammal, and t h e  green t u r t l e ,  a t h rea t ened  species .  This  
r e p o r t  w i l l  p r e sen t  t u r t l e  information gathered a t  t h e  t h r e e  s tudy  sites. 

Laysan I s l a n d  i s  a c o r a l  i s l a n d  approximately 2.3 km l ong  and 1.4 km 
wide w i t h  a c e n t r a l  shallow lagoon (Fig. 2). It i s  815 nmi northwest of 
Honolulu, and i t s  c l o s e s t  neighbor i s  L i s i a n s k i  I s l a n d ,  l o c a t e d  110 nmi t o  
t h e  east.1 A well-vegetated zone l i e s  behind t h e  sandy beaches and during 
t h e  wetter season crowds t h e  lagoon shore l ine .  
s i d e s  of t h e  i s l a n d  e x h i b i t  an  ex tens ive  f r i n g i n g  reef  and a boat  channel 
e n t e r i n g  t h e  northwest cove a r e a  providing a c c e s s  t o  t h e  i s l a n d .  The east- 
e r n  and n o r t h e a s t e r n  s i d e s  of t h i s  l and  are exposed t o  t h e  predominantly 
n o r t h e a s t  t r a d e  winds. 
t h e  i s l a n d .  To t h e  e a s t  and sou theas t ,  a shallow she l f  extends over 60 m 
from t h e  sandy beach t o  t h e  reef  drop-off. 
is  a 2-m high up ra i sed  l imes tone  l edge  bo rde r ing  t h e  ocean on t h e  southwest. 
Climatology and v e g e t a t i o n  i s  desc r ibed  i n  Ely and Clapp (1973). 

The western and northwestern 

A l i n e  of sand dunes r i n g  t h e  n o r t h e a s t e r n  pa r t  of 

Another unique geo log ic  f e a t u r e  

Pearl and Hermes Reef is a c o r a l  a t o l l  open a t  t h e  southwest corner  
(Fig. 3) .  
broadest  p o i n t  (Amerson e t  al .  1974). It l i e s  approximately 1,050 nmi 
northwest of Honolulu, and i t s  c l o s e s t  neighbor i s  Midway, 95 nmi t o  t h e  
northwest.  Four i s l a n d s  w i t h i n  t h e  a t o l l  have e s t a b l i s h e d  vege ta t ion ,  
(North, Southeast ,  Grass, and Sea l /K i t t e ry )  wh i l e  t h e  t h r e e  o t h e r s  (Sand, 
Bird,  and L i t t l e  North) are  s h i f t i n g  sandbars c r e a t e d  by c u r r e n t s  and wave 
act ion.  

The reef  system is approximately 31 km long and 18 km wide a t  i ts 

’Distances between i s l a n d s  provided by t h e  U.S. Coast Guard. Aids t o  
Navigat ion Off ice ,  300 Ala Moana Boulevard, Honolulu, H I  96850, Apri l  1985. 
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Figure 2. --Lay san Island, Northwest ern Hawaiian Islands 
(U.S. Fish and W i d l i f e  Service a e r i a l  photo, 1981). 
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The two major i s l a n d s  where green t u r t l e s  bask a t  Pea r l  and Hermes 
Reef are North I s l a n d  and Southeast  Is land.  North I s l a n d  i s  l o c a t e d  a t  t h e  
n o r t h e a s t e r n  co rne r  of t h e  a t o l l  and i s  16 km from Southeast  I s l and .  It is 
teardrop-shaped w i t h  t h e  g r e a t e r  bulk of t h e  i s l a n d  o r i e n t e d  toward t h e  
north.  The i s l a n d  i s  l o w  w i t h  a s t eep ,  narrow beach on i t s  n o r t h  and 
e a s t e r n  s ides .  Southeast  I s l a n d  l i e s  on t h e  s o u t h e a s t  p o r t i o n  of t h e  
lagoon and t h e  body of t h e  i s l a n d  i s  o r i e n t e d  east t o  west. 
shallow t i d a l  lagoon whose bo rde r s  are surrounded by a rugged c o r a l l i n e  
rock p l a t f  om. 

It is  c u t  by a 

L i s i a n s k i  I s l a n d  i s  a l o w ,  sandy i s l a n d  approximately 925 nmi north- 
w e s t  of Honolulu. Its neighbor,  110 nmi t o  t h e  sou theas t ,  i s  Laysan I s l and ,  
and 125 nmi t o  t h e  northwest i s  Pearl and Hermes Reef. It resembles Laysan 
I s l a n d  b u t  has only a c e n t r a l  depression i n s t e a d  of a lagoon. L i s i a n s k i  
I s l a n d  (Fig. 4) is l o c a t e d  w i t h i n - a n  e x t e n s i v e  shal low bank, Neva Shoal, 
which makes a c c e s s  t o  t h e  i s l a n d  d i f f i c u l t .  A boa t  passage on t h e  western 
s i d e  circumvents t h e  shallow reef system. The f i e l d  camp was l o c a t e d  on 
the western c o a s t  a t  this passage. Most of t h e  i s l a n d ' s  c o a s t l i n e  i s  com- 
posed of a f i n e  c o r a l  sand, a l though a s e c t i o n  a long  t h e  e a s t e r n  s i d e  i s  a 
l imes tone  rock p l a t e .  The i n t e r i o r  v e g e t a t i o n  i s  p r imar i ly  bunchgrass, 
E r a g r o s t i s  v a r i b i l i s ,  w h i l e  t h e  dominant c o a s t a l  p l a n t  i s  puncture vine,  
T r ibu lus  c i s t o i d e s .  

MATERIALS AND METHODS 

Once the  base camp was e s t a b l i s h e d  a t  a l l  t h r e e  study sites, i d e n t i f i -  
c a t i o n  of basking beaches and f e e d i n g  aggrega t ions  began. 
t h a t  c u t  s u r f a c e  g l a r e  and b i n o c u l a r s  were used t o  examine a l l  nearshore 
waterways. 
beach s lope,  t u r t l e . s i g h t i n g s  were recorded, and behav io ra l  a c t i v i t i e s  were 
noted. 

Po la r i zed  g l a s s e s  

Each day t h e  s h o r e l i n e  w a s  i n spec ted  a t  vantage p o i n t s  a long t h e  

Census counts  were compiled f o r  animals observed swimming ( inc lud ing  
a c t i v e l y  feeding)  o r  basking. A t  f i r s t ,  su rveys  were conducted only during 
t h e  day (0600-18001, bu t  i n  May as t h e  breeding season  approached. n i g h t  
surveys (1801-0559) were i n i t i a t e d .  Research conducted by Balazs  (1980) 
i n d i c a t e s  t h e  n e s t i n g  season a t  French F r i g a t e  Shoa l s  (FFS) ex tends  from 
t h e  middle of May t o  e a r l y  August, and t h i s  provided d i r e c t i o n  concen t r a t ing  
more f i e l d  e f f o r t  during t h e  n i g h t  t o  look f o r  n e s t i n g  t u r t l e s .  

Animals were en te red  i n t o  f o u r  age-class  c a t e g o r i e s :  a)  j u v e n i l e s  
(posthatching t o  65 cm), b) s u b a d u l t s  (65-81 cm), c )  a d u l t  males 0 7 7  cm), 
and d) a d u l t  females (>81 cm). Only i n  t h e  a d u l t  category could t h e  sexes  
be d i s t ingu i shed .  Male t u r t l e s  have a long p r e h e n s i l e  t a i l  (35-45 cm) and 
a ca rapace  w i t h  a minimum s t r a i g h t  l e n g t h  of 77 cm. 
s h o r t e r  t a i l s  (20-25 cm long)  and mature a t  a s l i g h t l y  g r e a t e r  carapace 
l e n g t h  ( B a l e s  1980). It w a s  d i f f i c u l t  t o  determine sex when water obscured 
t h e  animal 's  t a i l .  

Female t u r t l e s  have 

l b o  procedures were employed for d i f f e r e n t  age-class  animals. The 
f i r s t  invol-ved approaching immature and l a r g e  a d u l t  basking t u r t l e s  from t h e  
rear. The i r  f r o n t  f l i p p e r s  were inspec ted  f o r  t a g s  and t h e  numbers noted 



Figure 4.--Lisianski Island, Northwestern Hawaiian Is lands  
(U.S. Fish and Wi ld l i f e  Service a e r i a l  photo 1981).  



f o r  f u t u r e  reference.  Any gross  abnorma l i t i e s  were recorded a long  w i t h  
pecu l i a r  c o l o r  p a t t e r n s  from s c a l e s  o r  carapace scu tes .  
l eng th  and wid th  were measured us ing  aluminum c a l i p e r s .  
width measurements were obtained us ing  a f l e x i b l e  t ape  measure. I f  t h e  
t u r t l e  had no tags .  a metal t a g  was placed a long  t h e  t r a i l i n g  edge of t he  
f r o n t  f 1 ipper .  

S t r a i g h t  carapace 
Curved l e n g t h  and 

- 
The second procedure involved t h e  c a p t u r e  and handl ing of j uven i l e -  

Complete body measurements were taken  on j u v e n i l e  t u r t l e s  s i z e  t u r t l e s .  
f o r  f u t u r e  growth comparisons. 
s t r a i g h t  l e n g t h  of t he  p l a s t r o n  o r  b e l l y  p l a t e  (from t h e  i n t e r g u l a r  
s cu te  t o  t h e  a n a l  s cu te ) .  Head width  was measured between t h e  wides t  two 
po in t s  of t h e  temporal reg ion  of t h e  s k u l l .  "he l e n g t h  of t h e  t a i l  w a s  
measured from t h e  p o s t e r i o r  margin of the p l a s t r o n  t o  the t i p  of t h e  t a i l .  
By tu rn ing  t h e  t u r t l e  over so t h a t  i t  r e s t e d  on i t s  p las t ron .  carapace  
measurements could be obtained. 
taken along t h e  midl ine  from t h e  p r e c e n t r a l  s c u t e  (behind t h e  head) t o  t h e  
pos t cen t r a l  s c u t e s  ( a t  t h e  t a i l ) .  S t r a i g h t  carapace  width was measured 
ac ross  t h e  carapace  a t  t h e  s i x t h  marginal. Using a t ape  measure, curved 
l eng th  and width were a l s o  obtained. 

The f i r s t  measurement obta ined  w a s  t h e  

S t r a i g h t  carapace  l e n g t h  measurements were 

Af te r  t h e  measurements were recorded. n o t e s  were taken d e s c r i b i n g  t h e  
carapace. i.e.. presence of pink c o r a l l i n e  alga.  scum o r  seaweed growth. 
missing scutes .  wounds, and c o l o r  pa t t e rns .  Scrapings of t h e  r e d  alga.  
Polysiphonia sp.. growing e p i p h i t i c a l l y  on t h e  s k i n  and p l a s t r o n  were taken 
and saved a long  w i t h  t h e  s k i n  barnacle ,  P l a t y l e p a s  sp. I n  some ins tances .  
by p l ac ing  t h e  r o l l e d  t ape  measure a t  t h e  j u n c t i o n  of t h e  upper and lower 
jaw. the  mouth could  be examined f o r  food p a r t i c l e s .  

T u r t l e s  were tagged wi th  s i z e  681 Incone12 625 a l l o y  t a g s  t o  i d e n t i f y  
ind iv idua l  animals. 
t o  t h e  f r o n t  f l i p p e r s  e i t h e r  proximal t o  t h e  body ( i n  t h e  f l a p  of s o f t  sk in  
where t h e  f r o n t  f l i p p e r  j o i n s  t h e  body) o r  more d i s t a l l y  a long t h e  t r a i l i n g  
edge (Balazs  1982). 
f a s t e r  and easier recogni t ion  of t a g  numbers, minimizing human dis turbance.  

Spec ia l  p l i e r s  were used t o  a t t a c h  one t o  t h r e e  t ags  

Placement of t a g s  a long t h e  t r a i l i n g  edge permi t ted  

A temporary i d e n t i f i c a t i o n  p r a c t i c e  used i n  conjunct ion  w i t h  t h e  
numbered metal t a g  w a s  t h e  a p p l i c a t i o n  of le t ters  and numbers w i t h  aerosol  
spray p a i n t  (DuPont Luc i t e )  on t h e  carapace of bask ing  t u r t l e s .  
wi th  v a r i o u s  c o l o r s  (pas t e l s .  darker  shades, and whi te )  provided v i s u a l  
r ecogn i t ion  of tagged animals  at  a d is tance .  
necessary because t h e  symbols wore o f f  i n  3 t o  15 days. but  t h i s  method was 
e f f e c t i v e  i n  prevent ing  unnecessary r ecap tu re  of prev ious ly  i d e n t i f i e d  
animals . 

Pa in t ing  

Reappl ica t ion  of p a i n t  was 

2References t o  t r a d e  names does not  imply endorsement by t h e  Nat ional  
Marine F i s h e r i e s  Service.  NOAA. 
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Algal c o l l e c t i o n s  were made where t u r t l e s  were observed f e e d i n g  above 
shallow reef  f l a t s  and b e s i d e  c o r a l  heads t o  i d e n t i f y  food resources .  In  
addi t ion,  several j u v e n i l e  t u r t l e s  were captured w h i l e  they fed. and t h e  
a lgae  they had i n  t h e i r  mouths documented b e n t h i c  f o r a g i n g  areas .  On L i s i -  
anski  Is land.  because of t h e  h i g h e r  i nc idence  of j u v e n i l e  t u r t l e s ,  a l a r g e  
scoop n e t  w a s  employed t o  c a p t u r e  t h e  animals. 
wh i l e  they f e d  or r e s t e d  i n  shallow waters and a n e t  w a s  h o p p e d  over  them. 
Another method involved c a t c h i n g  t h e  t u r t l e  by hand a s  i t  swam a long  t h e  
shore. 

T u r t l e s  were approached 

A t  a l l  of t h e  i s l a n d s ,  each new excavat ion p i t  made by an a d u l t  female 
t u r t l e  a t tempting t o  n e s t  was recorded and marked f o r  easy r e f e r e n c e  so they 
would no t  be recounted. When egg d e p o s i t i o n  was observed f o r  a t u r t l e  dur- 
i n g  n igh t  sumeys .  t h e  n e s t  p i t  was monitored du r ing  i t s  i n c u b a t i o n  period. 
Following t h e  ha t ch ing  of a n e s t  p i t .  t h e  p i t  w a s  dug up t o  examine h a t c h l i n g  
success  ra te  and to b r i n g  any l a t e  h a t c h l i n g s  t o  t h e  surface.  

RESULTS AND DISUISSION 

Laysan Island 

Tagging Effort 

From 16 March t o  30 June 1982. 30 green t u r t l e s  w e r e  i d e n t i f i e d  on 
Laysan Island--24 animals were tagged du r ing  t h e  p r e s e n t  study w h i l e  6 were 
t a g  r e s igh t ings .  Of t h e s e  30 t u r t l e s .  13 were a d u l t  females ( 4 3 % ) .  7 were 
a d u l t  males (23%). and 10 (33%) were e i t h e r  j u v e n i l e s  o r  s u b a d u l t s  ( s e e  
Tables 1-3). 
and W i l d l i f e  S e r v i c e  and t h e  H a w a i i  I n s t i t u t e  of Marine Biology, Un ive r s i ty  
of Hawaii. 

Tag r e c o v e r i e s  were animals p rev ious ly  tagged by t h e  U.S. Fish  

Information r ega rd ing  t h e  s ix  t a g  r e s i g h t i n g s  i s  presented i n  Table 4. 
Of these.  f o u r  female turt les.  No. 3580. 5096, 5363. and 986 are t a g  
r ecove r i e s  t h a t  document movement from breeding grounds t o  f o r a g i n g  areas .  
I n  two i n s t a n c e s ,  a minimum one-way d i s t a n c e  of 325 nmi was t r a v e r s e d  from 
FFS t o  Laysan Is land.  Two t u r t l e  r e s i g h t i n g s  (No. 3580 and 986) are remi- 
g r a t i o n s  i n  t h a t  they were f i r s t  seen a t  Laysan. l a t e r  were observed a t  FFS, 
and then  i n  1982 reappeared on Laysan (Balazs 1983). There were no indica-  
t i o n s  through t h e s e  t a g  recovery d a t a  t h a t  t u r t l e s  from o t h e r  i s l a n d  popula- 
t ions.  a s i d e  from FFS. u t i l i z e  t h e  beaches o r  nea r shore  waters of Laysan 
I s l a n d  f o r  basking and feeding. 

Nesting Activity 

The f i r s t  t u r t l e  n e s t i n g  excavat ion occurred on 25 May, and t h e  l a s t  
n e s t i n g  obse rva t ion  was made on t h e  morning of 30 June, b e f o r e  t h e  f i e l d  camp 
was t r a n s f e r r e d  t o  L i s i a n s k i  Is land.  A t o t a l  of 12 n e s t  excava t ions  were 
documented. composing 45 i n d i v i d u a l  p i t s  (Fig. 5). 

'ha  t u r t l e s  were monitored f o r  t h e i r  e n t i r e  t i m e  on l a n d  du r ing  n e s t i n g  
and a c t u a l  egg deposi t ion.  The number of eggs d e p o s i t e d  were 97 (No. 5908) 
and 116 (No. 5925). Of i n t e r e s t  i s  t h a t  t u r t l e  No. 5908. a f t e r  c r o s s i n g  t h e  
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Table 1.--Carapace length  and width of adult  female green t u r t l e s  
a t  Laysan Island, 1982. 

Measurements (cm) 
~~~ ~ 

Straight  Curved 
Date - 
1982 Tag No. Length Width Length Width 

-- -- -- 19 Mar. 5 894 86.3 
20 Mar. 35 80 91.4 73.9 98.9 92.4 
21 Mar. 5888 5889 92.4 72.9 -- -- 

-- -- -- 3 Apr. '5 096 89.0 
7 Apr. 5899 84.5 -- 88.9 -- 
8 Apr. 5900 5917 5918 95.0 -- 102.0 -- 

-- 89.4 -- 
6 May 5908 5920 5921 92.0 72.5 99.0 91.5 

-- -- 29 Apr. 5 904 82.8 
30 Apr. 5 906 94.3 -- 

7 May 5909 5924 90.0 -- 95.0 -- 
18 May '5363 5913 92.1 71.8 99.5 91.5 

5922 5925 5926 5927 91.6 72.3 98.0 95.2 18 June 
22 Apr. 986 1152 -- -- -- -- 

St raiaht  length  

Range = 84.5-95.0 
N = 13 

Mean = 90.1 
SD = 3.8 

Straight  width 
N = 5  

Range = 71.8-73.9 
Mean = 72.7 

SD = 0.8 

'Tag recovery. 
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Table 2.--Carapace length  and width of a d u l t  male green turtles 
a t  Laysan Is land,  1982. 

1982 

~ _ _ _  ~ 

Measurements (cm) 

S t r a i g h t  Curved 

Tag No. Length Width - Length Width 

17 Mar. 5878 5882 5883 89.1 69.3 -- -- 
26 Mar. 5 905 90.8 -- 96.8 -- 
27 Mar. 5893 5923 86.2 -- -e -- 
28 Mar. 5916 5919 84.2 -- -- -- 
14 Apr. 5907 84.3 -- 94.5 -- 
10 May 5910 83.0 -- 86.0 -- 
29 May 5914 5915 89.0 69.8 -- -- 

Straight 1 ength 
N = 7  

Range = 83.0-90.8 
Mean = 86.7 

SD = 3.0 

. 
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Table 3.--Measurements from immature green t u r t l e s  on Laysan I s l and ,  1982. 

Measurements (cm) 

S t r a i g h t  Curved 
P la s t ron  Head T a i l  

1982 Tag No. Length Width Length Width l eng th  wid th  l eng th  

16 Mar. 
19  Mar. 
21 Mar. 
21 Mar. 
21 Mar. 

28 Mar. 
31 Mar. 

4 Apr. 
8 Apr. 

17 May 

5876 
5880 
5884 
5886 
5890 

5 895 
5897 
2633 

lT265 
5911 

5877 
5 881 
5885 
5 887 
5 891 

5 896 
5 898 
2634 
5 901 
5912 

44.2 
64.1 
41.5 
61.5 
49.5 

48.2 
50.2 
56.1 
77.3 
67.2 

37.3 
51.8 
36.5 
50.0 
38.5 

40..2 
40.2 
45.0 

54.3 
-- 

47.0 
68.2 
44.9 
64.4 
51.7 

51.2 
52.9 
60.8 

73.2 
-- 

42.3 
61.1 
41.9 
52.2 
46.4 

46.8 
49.5 
55.0 

70.0 
-- 

~- 

37.5 
51.8 
34.0 
49.0 
38.5 

39.6 
40.4 
45.4 

53.5 
-- 

~~ 

7.3 
9.5 
6 .8  
8.5 
7.2 

7.5 
8.2 
8.8 

9.5 
-- 

~ 

5.5 
12.5 
7.5 

14.1 
9.3 

8.0 
11.2 
12.5 

17.0 
-- 

S t r a i g h t  1 engt h 
N = 10 

Range = 41.5-77.3 
Mean = 55.7 

SD = 11.2 

S t r a i g h t  width 
N = 9  

Range = 36.5-54.3 
Mean = 43.8 

SD = 6.7 

lTag recovery. 
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Table 4.--Tag r e c o v e r i e s  of green t u r t l e s  made on Laysan I s l and ,  
1982 (FFS = French F r i g a t e  Shoals).  

Measurements (cm) 

Date of S t r a i g h t  
r e s igh t -  S i t e  of o r i g i n a l  t agg ing  
i n g  1982 Tag No. Sex Length Width and o the r  r e s i g h t i n g s  

20 Mar. 3580 

3 Apr. 5096 

4 Apr. 2633 2634 

8 Apr. T265 5901 

18 May 5363 5913 

22 Apr. 986 115 

Female 91.4 73.9 Basking on Laysan Is., 
1978. Nest ing on East 
Is., FFS, June  1980. 

Female 89.0 -- Nest ing on East IS., . 
FFS, June 1981 . 

( J u v e n i l e )  56.1 45.0 Basking on Laysan Is., 
28 June 1978. 

(Subadult)  77.3 -- Laysan Is. , J u l y  1978. 

Female 92.1 71.8 Basking a t  Whale-Skate, 
FFS, June  1981. 

Femal e -- -- Laysan Is. , September 
1966 and observed bask- 
ing a t  Whale-Skate, FFS, 
21 May 1975 and 30 June 
1980. 



F i g u r e  5.--Locations of 12 nest sites ( 0 )  recorded on Laysan Island, 
June 1982 (U.S. Fish and Wildlife Service aerial photo, 1981).  



sand dune system of n o r t h e a s t  Laysan, depos i t ed  h e r  eggs i n  a n e s t  600 m 
i n l a n d  from t h e  water.  Balazs  (1980) documents t h e  n e s t i n g  and even tua l  
dea th  of a t u r t l e  t h a t  became d i s o r i e n t e d  a f t e r  t r a v e l i n g  285 m i n l a n d  t o  
n e s t  on Laysan i n  1978. The 800-m wide sand dune system of t h e  n o r t h e a s t  
c o a s t  may p resen t  a geographic hazard t o  n e s t i n g  t u r t l e s  s ea rch ing  f o r  t h e  
f i r m e r  ground i n  t h e  v e g e t a t i o n  zone. 
n e s t i n g  attempt,  t h i s  animal appeared on t h e  o p p o s i t e  side of Laysan 
Island. She had t r a v e l e d  a minimum of 2.8 km ( a long  t h e  c o a s t )  t o  f i n d  a 
new n e s t i n g  area a t  t h e  extreme southern t i p  of t h e  i s l a n d  by t h e  shipwreck 
( i n  Sec to r  15, Fig. 61, bu t  no egg d e p o s i t i o n  was recorded a t  t h i s  time. 
Because t h e  f i e l d  camp w a s  moved from Laysan I s l a n d  OR 30 June, no hatching 
was observed. 

F i f t e e n  days l a te r  du r ing  h e r  second 

Census of Basking and Swimming T u r t l e s  

From 16 March t o  30 June  1982, d a i l y  r e c o r d s  were kept  on green 
t u r t l e s  observed basking and swimming a t  Laysan I s l a n d  ( s e e  Tables  5-8). 
The h ighes t  counts  of bask ing  and swimming t u r t l e s  were observed du r ing  
March (range 0-111, and then  decreased i n  Apr i l  (range 0-9) and May (range 
0-7). As t h e  breeding season peaked i n  June, t h e  lowest numbers were seen 
(0-3). 
1980, 1983) show t h a t  a d u l t  t u r t l e s  from i s l a n d s  t o  t h e  northwest a r e  
migrat ing t h e r e  t o  mate and n e s t  a t  t h i s  t i m e .  Th i s  would account f o r  t h e  
lower numbers seen on Laysan I s l a n d  du r ing  June. F igu re  7 graphs t h i s  
gradual  decreasing t r end  for animals seen a t  Laysan Island. 

Data c o l l e c t e d  on t h e  b reed ing  assemblage a t  FFS i n  June  (Balazs 

On Laysan I s l a n d  a l l  s i z e  c a t e g o r i e s  of g reen  t u r t l e s  were observed 
basking, but  only a t  s p e c i f i c  c o r a l  sand beaches. Although sand beaches 
margin most of t h e  i s l a n d ,  areas along the  sou the rn  and sou theas t e rn  coas t  
(Sector  9-16) were not used f o r  basking. 
upraised p o r t i o n s  of reef  of t h i s  coas t  t h a t  l i m i t  a cces s  t o  t h e  beaches. 
A 50-m s e c t i o n  of beach, composed of coa r se  c o r a l  and s h e l l s  eroded from 
t h e  o f f s h o r e  r e e f s  i n  S e c t o r  2, w a s  used c o n s i s t e n t l y  by t u r t l e s .  
afforded them easy access  t o  a low, s l o p i n g  beach and deep water 2 m from 
shore. During days of inclement weather, t u r t l e s  were seldom found 
basking. Night surveys were conducted i n  May and June, and n o c t u r n a l l y  
basking animals were occas iona l ly  encountered (Tables  7 and 8). 

This can be due t o  t h e  broad 

It 

T u r t l e s  were observed i n  Sec to r  17 f eed ing  on a l g a e  growing on t h e  
Up t o  six j u v e n i l e s  and 

Algal samples were 
submerged wave-eroded l imes tone  30 m offshore.  
subadu l t s  u t i l i z e d  t h i s  f e e d i n g  area a t  one t i m e .  
obtained here.3 The list follows. 

%gal  samples w e r e  i d e n t i f i e d  by Dennis J. Russel l ,  S e a t t l e  P a c i f i c  
Un ive r s i ty ,  May 1983. 
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Figure 6.--Sector map of Laysan Island, 1982. 
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Table 5.--Numbers of green t u r t l e s  basking and swimming a t  Laysan Is land ,  
1982 (J = j uven i l e ,  S = subadul t ,  A = adul t :  D = day 0600-1800: no n i g h t  
censuses i n  March). 

~ 

Area 
censued Swimming Basking Tota l  

number March per t i m e  
1982 Time  period’ J S A J S -  A ob s e me d 

16 D 
17 D 
18 D 
19 D 
20 D 

21 D 
22 D 
23 D 

26 D 
27 D 
28 D 
29 D 
30 D 

31 D 

Average number 
of animals seen 
per  time per iod  

T 
W 
P 

T 
P 
P 
W 
T 

W 

0 0 0 
0 0 2 
0 0 0 
0 0 0 
0 0 0 

0 0 1 
3 1 0 
0 2 0 

1 1 2 
7 0 0 
6 0 0 
0 0 0 
5 0 0 

. 

1 0 0 

1.4 0.3 0.3 

1 0 1 
0 0 1 
0 0 1 
1 1 2 
0 1 3 

1 1 1 
1 0 1 
0 1 0 

0 0 2 
0 0 2 
2 0 3 
1 0 1 
0 3 2 

0 0 1 

0.5 0.5 1.5 

4 
6 
3 

6 
9 

11 
2 
10 

2 

4.5 

Range (0-7) (0-2) (0-2) (0-2) (0-1) (0-3) (0-11) 

’P = P a r t i a l  i s l a n d  p a t r o l ,  n o r t h  c o a s t  (Sec to r s  1-91. 
T = Tota l  i s l a n d  census (Sec tors  (1-20). 
W = Part ia l  i s l a n d  p a t r o l  w e s t  coast (Sec to r s  1-3. 17-20). 
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Table 6.--Numbers of green t u r t l e s  basking and swimming a t  L a p a n  I s l a n d  
1982 (J = j uven i l e ,  S = subadul t ,  A = a d u l t ;  D = day 0600-1800; no n igh t  
cenfiuses i n  Apr i l ) .  

Area 
censused Swimming Basking Tota l  

A p r i l  per  t i m e  number 
1982 Time  period' J S A J S A observed 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

D 
D 
D 
D 
D 

D 
D 
D 
D 
D 

D 
D 
D 
D 

D 
D 
D 
D 
D 

D 
D 
D 
D 
D 

D 
D 
D 
D 
I) 

W 0 
T 0 
P 0 
W 0 
W 0 

P 0 
P 0 
T 2 
P 0 
W 0 

P 0 
W 0 
W 0 
W 0 

W 0 
T 4 
W 0 
W 1 
P 0 

T 0 
W 0 
T 0 
W 2 
W 0 

P 0 
T 0 
T 0 
T 0 
W 0 

Average number 
o f  animals seen 
per  time per iod  0.4 

Range (0-4) 

0 
0 
0 
1 
0 

0 
2 
0 
0 

' 0  

0 
0 
0 
0 

0 
0 
0 
1 
0 

0 
1 
1 
0 
0 

1 
0 
0 
0 
0 

0.2 

(0-2) 

0 
0 
0 
1 
0 

0 
0 
0 
0 
0 

0 
0 
0 
1 

1 
0 
1 
0 
2 

2 
0 
1 
0 
0 

0 
0 
0 
0 
4 

0.4 

(0-4) 

0 
0 
0 
1 
1 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
1 

0.1 

(0-1 1 

0 
0 
1 
0 
0 

0 
1 
0 
1 
0 

0 
2 
0 
1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0.2 

(0-2) 

1 
1 
2 
1 
4 

2 
1 
8 
2 
0 

4 
0 
1 
1 

3 
0 
2 
3 
0 

0 
2 
2 
0 
0 

0 
2 
2 
3 
5 

1.87 

(0-8) 

1 
1 
3 
4 
5 

2 
4 
10 
3 
0 

4 
2 
3 
3 

4 
4 
4 
5 
2 

2 
3 
4 
2 
0 

1 
2 
2 
3 
9 

3.1 

(0-1 0) 

'P = Parf ia l  i s l a n d  p a t r o l ,  n o r t h  coas t  (Sec to r s  1-91. 
T = Tota l  i s l a n d  census (Sec tors  (1-20). 
W = P a r t i a l  i s l a n d  p a t r o l  west coas t  (Sec to r s  1-3, 17-20). 
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Table 7.--Numbers of green t u r t l e s  basking and swimming a t  Laysan Island, 
1982 (J = juvenile ,  S = subadult, A = adult;  D = day 0600-1800; N = night 
1801-0559); only f i v e  night c i r c u i t s  i n  month of May). 

Are a 
censused Swimming Basking Total 

- number May per t i m e  
1982 Time period1 J S A J S A ob s e N ed 

1 D P 0 0 1 0 0 3 4 

2 D W 0 1 2 0 0 3 6 
N W 0 0 0 0 0 1 1 

3 D T 0 0 1 0 0 5 6 
N W 0 0 0 0 0 1 1 

. 

4 D W 0 0 0 0 0 3 3 

5 D T 0 0 1 0 0 3 4 

6 D P 0 0 0 0 0 2 2 

7 D T 1 0 0 0 0 4 5 

8 D W 0 2 2 0 0 3 7 
N W 0 0 0 0 0 1 1 

9 D W 0 0 2 0 0 1 3 
N W 0 0 . 0  0 1 1 2 

10 D W 0 1 0 0 0 0 1 

11 D T 0 1 0 0 0 0 1 
\ 

12 D 

13 D 

14 D 

15 D 

16 D 

17 D 

18 D 

19 D 

W 

W 

P 

T 

W 

T 

P 

T 

0 1 

1 1 

0 2 

0 .  0 

0 0 

0 0 

1 0 

1 0 

0 0 1 

0 1 3 

0 0 2 

0 1 1 

0 1 1 

1 4 5 

0 4 5 

0 2 3 



Table 7.--Continued. 
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~ 

Area 
censused Swimming Basking Total 

May per t i m e  number 
1982 Time period1 J S A J S A observed 

20 D W 

21 D T 

22 D T 

23 D W 

24 D W 

25 D T 

27 D T 

28 D W 

29 D W 
N W 

30 N T 

0 

0 

1 

0 

0 

0 

0 

0 

0 
0 

0 

0 

1 

0 

0 

0 -  

0 

0' 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 
0 

0 

2 2 

3 4 

1 2 

0 0 

1 1 

0 1 

3 4 

3 3 

1 1 
1 1 

0 0 

Average number 
of animals seen 
per time period 0.1 0.3 0.4 0.0 0.1 1.6 2.1 

Range (0-1) (0-2) (0-2) 0 (0-1) (0-5) ( 0-7 1 

1P = Part ia l  i s land patrol north coast  (Sectors  1-9). 
T = Total i s land census (Sectors 1-20). 
W = Part ia l  i s land patrol ,  w e s t  coast  (Sectors  1-3 and 17-20). 
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Table 8.--Numbers of green t u r t l e s  basking and swimming a t  Laysan Island, 
1982 (J = juvenile .  S = subadult. A = a d u l t :  D = day 0600-1800; N = night 
1801-055 9) .  

Area 
censused Swimming Basking T o t a l  

- June per time number 
1982 Time period’ J S A J S A observed 

1 D W 0 0 0 0 0 0 0 

2 D W 0 0 0 0 0 0 0 
N T 0 0 0 0 0 2 2 

3 D P 0 0 0 0 0 2 2 
N T 0 0 0 0 0 3 3 

4 D T 0 . o  0 0 0 0 0 

5 D P 0 0 1 0 0 0 1 

6 D T 0 0 0 0 0 2 

7 D 
N 

T 
T 

0 1 0 
0 0 0 

0 0 1 
0 0 0 

2 
0 

8 N T 0 0 0 0 0 0 0 

9 N P 0 0 Q 0 0 0 0 

10 N 0 0 0 0 0 0 0 

11 D 
N 

P 
P 

0 0 0 
0 0 0 

0 0 2 
0 0 1 

2 
1 

13 D P 0 0 0 0 0 0 0 

14 D 
N 

P 
P 

0 0 0 
0 0 0 

0 0 0 
0 0 2 

0 
2 . 
0 15 D W 0 0 0 0 0 0 

16 D 
N 

P 
T 

0 0 0 
0 0 0 

0 1 0 
0 0 2 

1 
2 

18 D 
N 

T 
P 

1 0 1 
0 0 0 

0 0 1 
0 0 1 

3 
1 



Table 8. --Continued. 

Are a 
censused Swimming Basking Total 

June per  t i m e  number 
1982 Time  period1 J S A J S A observed 

- 

19 D P 1 0 0 0 0 0 1 

21 D P 0 0 0 0 0 3 3 
N P 0 0 0 0 0 0 0 

22 N P 0 0 0 0 0 0 0 

23 N P 0 0 0 0 0 0 0 

24 D w 0 0 0 0 0 0 0 

25 N T 0 0 0 0 0 1 

0 0 0 

1 

26 N T 0 0 0 0 

27 D T 0 0 0 0 0 2 2 

28 D W 
N T 

0 0 0 
0 0 0 

0 0 0 
0 0 1 

0 
1 

29 D W 
N T 

0 0 0 
0 0 0 

0 0 3 
0 0 2 

3 
2 

30 D W 0 0 0 0 0 0 0 

Average number 
of animals seen 
per  time period 0.03 0.02 0.03 

(0-1) (0-1) (0-1) 

0.0 0.02 0.05 

0 (0-1) (0-3) 

0.6 

(0-3 Range 

IP = Part ia l  i s land patrol ,  north coast  (Sectors  2-91 . 
T = Total i s land  census (Sectors 1-20). 
W = Partial  i s land patrol.  w e s t  coast  (Sectors-1-3 and 17-20). 
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TIME PERIOD IN WEEKS 
M A R C H I A P R I L I M A Y I J U N E I  

Figure 7.--Average weekly count of green t u r t l e s  engaged i n  swimming 
and basking during the day on Laysan Island, 16 March t o  30  June 1982. 



Chlorphyta 
Bryopsis  pennata 
B. plumosa - B. hypnoides 

Ph a e o phy t a 
Dic tyota  f r i a b i l i s  
Turb inar ia  o r n a t a  
Zonaria sp. 

Rhodophy t a  
Amphiroa f r a g i l i s s i m a  
Asparagopsis t ax i fo rmis  
Cora l l i na  sp. 
J a n i a  capillacea 
J. micrar throdia  
Laurencia  sp. . 
- L. c a r t i l a g i n e a  
- L. n i d i f e r a  
Plocamium b r a s i l i e n s e  
- P. sandvicens is  
Turb inar ia  o rna ta  

- 

! h o  j u v e n i l e  t u r t l e s  were captured by hand, and food samples were saved 
from t h e i r  mouths. ' h o  s p e c i e s  of green a l g a e  were i d e n t i f i e d :  Caulerpa 
l e n t i l l i f e r a  and C. racemosa var .  pel ta ta  ( s e e  f o o t n o t e  3 ) .  

Pearl and Hermes Reef 

Tagging Effort 

From 2 t o  6 J u l y  1982. 16 green t u r t l e s  were tagged w i t h  Inconel  tags.  
An a d d i t i o n a l  11 t u r t l e s  were t a g  recover ies .  
p resented  i n  Table  9. With the except ion of one t u r t l e .  al l  of t h e  t a g  
r ecove r i e s  r ep resen t  animals  t h a t  had o r i g i n a l l y  been tagged and previously 
r e s igh ted  a t  P e a r l  and Hermes Reef. The except ion,  t u r t l e  No. 3671 (female),  
i s  an animal t h a t  nes ted  a t  FFS i n  1980 and was recorded basking on Southeast  
I s l a n d  i n  J u l y  1982. The minimum d i s t ance  t h i s  animal t r ave led  i s  560 mi. 

Tag recovery d a t a  are 

Of t h e  27 t u r t l e s  marked, t h e r e  were 12 a d u l t  females,  5 a d u l t  males, 
and 10  immature t u r t l e s .  
basked on t h e  h igh  w e t  sand of t h e  beach except  f o r  one i n d i v i d u a l  captured 
a t  n igh t  wh i l e  i t  w a s  s l eep ing  i n  shallow nea r shore -wa te r s  o f f  North Is land.  
Carapace measurements f o r  t hese  tagged t u r t l e s  are presented  i n  Tables  10-12. 

A l l  of t hese  animals  were measured w h i l e  they 

Nesting Activity 

On 2 Ju ly  t u r t l e  n e s t i n g  p i t s  were observed a t  t h e  southwestern corner  
of Southeast  I s land .  Six excavat ions were found a long  t h e  border  of t h e  
v e g e t a t i o n  l i n e ,  which i s  composed pr imar i ly  of Tr ibulus .  
had been p a r t i a l l y  o b l i t e r a t e d  by weather. so determina t ion  of t h e  exac t  
number of t u r t l e s  r e spons ib l e  for t h e  a c t i v i t y  w a s  no t  poss ib le .  

The t u r t l e  t r a c k s  

For t h e  
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Table 9.--Tag r e c w e r i e s  of green t u r t l e s  a t  P e a r l  and Hemes Reef, 1982. 

Date of 
s i g h t i n g  
July 1982 Tag No, Sex Is1 and O r i g i n a l l y  tagged wh i l e  basking on 

2 

2 

2 

2 

2 

3 

4 

4 

5 

5 

5 

5547 5567 

367 1 

55 41 

Al051 5855 

323 5862 

5553 

5599 

5598 

5587 

5589 5590 

"5 5870 

M 

F 

F 

M 

F 

F 

F 

F 

F 

F 

F 

Southeast  

Southeast  

Southeast  

Southeast  

Southeast  

Southeast  

Southeast  

Southeast  

North 

North 

North 

- 
P e a r l  and Hemes Reef, August 1981. 

29 June 1980 nes t ing  East I s l and ,  
French F r i g a t e  Shoals. 

Pea r l  and Hemes Reef, August 1981. 

Southeast  I s l and ,  Pearl and Hemes 
Reef, March 1973. 

Southeast  Is land,  Pea r l  and Hemes 
Reef, 15 September 1969, 

P e a r l  and Hemes Reef, August 1981. 

P e a r l  and Hemes Reef, August 1981. 

Pearl and Hemes Reef, August 1981. 

Pear l  and Hemes Reef, August 1981. 

P e a r l  and Hemes Reef, August 1981. 

Southeast  I s l and ,  Pea r l  and Hemes 
Reef, 13 March 1972. 



Table 10.--Adult female green t u r t l e s  tagged a t  P e a r l  and Hermes Reef, 1982. 

Date f i r s t  S t r a i g h t  Curved 
observed 

July 1982 Tag No. I s l a n d  Length Width Length Width 

2 5856 5857 Southeast  81.5 66.5 87.5 82.7 
2 5858 Southeast  85.3 70.4 
2 5861 Southeast  84.3 64.4 91.7 90.6 
2 5862 323 Southeast  83.3 69.5 90.2 84.5 

-- -- 

2 '367 1 Southeast  91.2 73.5 -- -- 
2 5544 Southeast  82.3 66.7 -- -- 
3 5 863 Southeast  93.0 77.1 -- -- 
3 5864 Southeast  87.1 68.2 93.5 88.6 
4 15599 Southeast  82.4 68.4 90.4 88.2 
4 5598 Southeast  85.9 70.5 91.1 84.7 

5 5870 T5 North 93.5 78.5 100.2 97.5 
5 I5587 North 90.2 76.1 97.3 94.4 

S t r a i g h t  l e n g t h  
N = 12  

Range = 81.5-93.5 
Mean = 86.7 

SD = 4.3 

'Tag recovery. 

S t r a i g h t  width 
N = 12 

Range = 64.4-78.5 
Mean = 70.8 

SD = 4.5 
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Table 11.--Adult male green t u r t l e s  tagged a t  
Pearl and Hemes Reef, 1982. 

~ ~~~ ~~ 

Measurements (cm) 

Curved Date f i r s t  S t r a i g h t  
observed - 
July 1982 Tag No. I s l and  Length Width Length Width 

~~~ - ~- 

2 1Al052 5855 Southeast 81.9 -- -- 
2 5860 Southeast 89.6 69.7 95.5 
2 I5547 5567 Southeast 89.2 73.1 94.5 
4 5866 Southeast 91.8 71.0 97.7 
5 5 869 North .87.4 65.3 91.6 

-- 
86.3 
90.4 
92.5 
83.0 

S t r a i g h t  l eng th  
N = 5  

Mean = 88.0 
SD = 3.7 

Range = 81.9-91.8 

S t r a i g h t  width 
N = 4  

Mean = 69.8 
SD = 2.9 

Range = 65.3-73.1 

lTag recovery. 
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Table 12.--Juvenile and subadul t  green t u r t l e s  tagged a t  Pear l  and Hermes Reef, 
1982 (S  = s t r a i g h t  l e n g t h  x width; C = curved l e n g t h  x width: PL = p l a s t r o n  
length:  Head = head width: T a i l  = t a i l  l e n g t h ) .  

Measurements (cm) 

- Date f i r s t  S t r a i g h t  Curved 
observed P la s t ron  Head T a i l  
J u l y  1982 Tag No. I s l a n d  Length Width Length Width l e n g t h  wid th  l e n g t h  

2 
3 
4 
4 
5 

4 
5 
5 
5 
5 

5859 

5865 
5 867 
5868 

15553 

5871 
5872 
5873 

I5589 5590 
5874 5875 

Southeast  
Southeast  
Southeast  
Southeast  
North 

North 
North 
North 
North 
Southeast  

71.6 58.3 -- -- -- 
78.4 66.3 84.4 80.3 -- 
49.2 40.1 51.6 46.2 39.8 
63.8 .52.8 67.2 61.7 -- 
77.8 62.8 84.0 77.0 -- 

-- -- -- 74.2 60.6 
74.8 . 58.4 -- -- -- 
65.5 52.4 71.4 65.5 51.3 

60.6 48.4 64.6 48.2 -- No measurements--- .................... 
9.3 14.5 

S t r a i g h t  l e n g t h  
N = 9  

Range = 49.2-77.8 
Mean = 68.4 

SD = 9.6 

S t r a i g h t  width 
N = 9  

Mean = 55.6 
Range = 48.4-66.3 

SD = 8.0 

1Tag recovery. 
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e n t i r e  time period. no t u r t l e s  were observed t o  u t i l i z e  t h e  sandy beach 
f r o n t i n g  t h e  n e s t  p i t  a r e a  f o r  basking. and no o t h e r  areas on Southeast  
I s l a n d  were used f o r  nest ing.  On 5 July.  13 p i t s  were found a long  t h e  
no r the rn  and n o r t h e a s t e r n  coas t  of North I s l and .  They were dug w i t h i n  t h e  
v e g e t a t i o n  zone of Solanum nelsoni .  Searches on t h e  o t h e r  islets of Pearl 
and Hemes Reef revealed no i n d i c a t i o n s  of excavations.  Returning t o  South- 
east I s l a n d  a f t e r  spending t h e  n i g h t  of 5 J u l y  on North fs land.  t h r e e  newly 
excavated t u r t l e  p i t s  were found bes ide  t h e  southwestern n e s t  area.  Separate  
sets of t r a c k s  up t o  t h e  v e g e t a t i o n  and back down t o  t h e  water i n d i c a t e d  t h a t  
one or poss ib ly  two i n d i v i d u a l  t u r t l e s  dug p i t s  e i t h e r  t h e  n i g h t  of 5 J u l y  o r  
t h e  e a r l y  morning of 6 Ju ly ,  F igu res  8 and 9 i d e n t i f y  t u r t l e  n e s t  sites on 
Southeast  and North Is lands.  

Between 2 and 6 July.  encompassing 5 days and 4 n i g h t s  of obse rva t ions  
a t  Pea r l  and Hermes Reef. no female t u r t l e s  were observed nest ing.  and no 
n e s t  p i t s  had been found t o  have hatched. 
July.  and t h e  r e sea rch  p a r t y  was r e l o c a t e d  t o  L i s i a n s k i  Is land.  

Census of Basking and Swimming Turtles 

The' f i e l d  camp wag removed on 6 

T u r t l e s  t h a t  bask a t  Pea r l  and Hermes Reef c l u s t e r  together .  whereas 
those  a t  Laysan and L i s i a n s k i  I s l a n d s  are u s u a l l y  some d i s t a n c e  from each 
other.  
t h e i r  neighbors. touching f l i p p e r s  and carapaces,  The c l o s e  grouping of 
t hese  animals  makes t a g  number reading d i f f i c u l t .  
alarmed. i t s  sudden movement away from t h e  r e s e a r c h e r  may s t i m u l a t e  o the r  
t u r t l e s  i n t o  motion. 
sand of t h e  beach t o  r e e n t e r  t h e  s a f e t y  of t h e  water. Usually, t h e s e  animals 
w i l l  s t a y  i n  t h e  nearshore waters t o  emerge a t  a l a t e r  time. Therefore. more 
cau t ion  i s  necessary a t  Pea r l  and Hermes Reef i n  o b t a i n i n g  t a g  r e c o v e r i e s  and 
applying new t a g s  t o  animals s o  t h a t  d i s tu rbance  t o  basking t u r t l e s .  o the r  
t han  t h e  one being a t t ended  to. i s  kept  a t  a minimum. 

Th i s  s o c i a l  behavior o f t e n  p u t s  i n d i v i d u a l s  i n  d i r e c t  c o n t a c t  w i th  

I f  a s i n g l e  animal becomes 

Thus. s e v e r a l  animals may suddenly d e s e r t  t h e  high w e t  

Counts of basking and swimming t u r t l e s  were recorded f o r  d a y l i g h t  hours 
(0600-1800) and n i g h t  (1801-0559) i n  Table 13, The t a b l e  r e f l e c t s  d a t a  
gathered a t  Southeast  Is land.  and a l s o  t u r t l e s  seen a t  North and L i t t l e  North 
I s l a n d  on t h e  day and n i g h t  of 5 July.  Basking t u r t l e s  were not  observed on 
any of t h e  o the r  sandy i s l e t s  o r  man-made s t r u c t u r e s  of Pearl and Hermes 
Reef. a l though la ter  i n  t h e  y e a r  (30 October) a t u r t l e  was seen basking on a 
shipwreck (Kam 1984). It i s  common f o r  green t u r t l e s  t o  come a s h o r e  during 
t h e  day t o  bask i n  t h e  NWHI, however. on Southeast  and North I s l ands .  i nd i -  
v i d u a l s  r e g u l a r l y  emerged a t  night .  Though only 7 i n d i v i d u a l s  were seen a t  
n i g h t  a t  North Island. a maximum of 15 t u r t l e s  were seen a t  n i g h t  on South- 
east I s l and .  Adding t h e  maximum numbers ob ta ined  a t  Southeast  I s l a n d  (17 
animals) and North I s l a n d  (18 animals).  a count of 35 i n d i v i d u a l  green 
t u r t l e s  i s  obtained, 
North I s l and .  and it can be assumed t h a t  t u r t l e s  seen a t  Southeast  I s l a n d  
made no immediate migrat ion t o  North I s l a n d  du r ing  t h e  short-t ime i n t e r v a l  of 
t h e  observat ions.  
morphological abnorma l i t i e s  were no t  observed a t  North Is land.  

About 16 km of water s e p a r a t e s  Southeast  I s l a n d  from 

Animals i d e n t i f i e d  a t  Southeast  I s l a n d  by metal t a g s  and 





Figure 9.--Locations of 13 excavations ( 0 )  on the northern coast  of  North 
Island, Pearl and Hermes Reef, 2-6 July 1982 (U.S .  Fish and W i l d l i f e  
Service a e r i a l  photo, 1981). 



Table 13.--Numbers of green t u r t l e s  basking and swimming at  Southeast and 
North Islands, Pearl and Hermes Reef, 1982 (D = day, 0600-1800: N = night,  
1801-0559). 

~ - ~ ~ 

Swimming Basking Total 
July number 
1982 Time  Juveni le  Subadult Adult Juveni le  Subadult Adult observed 

2 D 
N 

3 D 
N 

4 D 
N 

5’ D 
N 

6 D 

Average number 
of animals 
seen per 
time period 

0 
2 

0 
0 

0 
0 

0 -  
1 

0 

~ 

1 
0 

1 
2 

2 
2 

2 
10 

3 

1 a 
0 13 

0 1 
0 15 

1 5 
0 4 

1 12 
3 4 

1 3 

10 
15 

2 
17 

9 
6 

16 
i a  
7 

0.1 0.3 2.3 0.1 0.7 6.5 10 

Range (0-1) (0-2) (0-1) (0-1) (0-3 1 (0-15) (0-18) 

kensus  counts a t  North Island only. 
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Lisianski I s l a n d  

Tagging Bf f ort 

From 17 March t o  13 September 1982. w h i l e  a r e sea rch  f i e l d  camp was on 
t h e  i s l and ,  a t o t a l  of 92 green t u r t l e s  were i d e n t i f i e d  by metal tags .  Of 
t h i s  t o t a l ,  68 animals  were newly tagged and 24 i n d i v i d u a l s  r ep resen t  t a g  
recoveries .  A breakdown of t h e  s i z e  and sex-c lass  of t h e  i d e n t i f i e d  animals  
reveals 29 a d u l t  females (32x1, 14 a d u l t  males (15x1, and 49 immature t u r t l e s  
(53%) (Tables 14-16). 

Of t h e  24 t u r t l e s  i d e n t i f i e d  as previous ly  tagged (Table 171, 5 of these  
r e f l e c t  l ong  d i s t a n c e  migrat ions.  "hey are  female t u r t l e s  Nos. 1292, 1298, 
2664, and 3554, and male t u r t l e  No. 465. l b o  t u r t l e s ,  No. 1298 and 3554, 
o r i g i n a l l y  tagged on L i s i ansk i ,  w e r e  observed a t  FFS, and aga in  r epor t ed  on 
L i s i a n s k i  i n  1982. 
t u r t l e s  is 870 mi. T u r t l e  No. 1298 was seen  n e s t i n g  i n  1976 and 1980 at 
FFS. It has  n o t  been documented whether she  had v i s i t e d  L i s i a n s k i  dur ing  t h e  
i n t e r i m  y e a r s  between t h e  n e s t i n g  endeavors. no r  has  she  been observed t o  
n e s t  on L i s i ansk i .  The t h r e e  o t h e r  mig ra t ions  document a minimum one-way 
d i s t ance  of 435 nmi t r a v e l e d  from FFS t o  L i s i ansk i .  
eries found on L i s i a n s k i  are an imals  t h a t  had o r i g i n a l l y  been tagged a t  
L i s i a n s k i  and observed a g a i n  i n  1982. Of these,  female t u r t l e  No. 1014, 
o r i g i n a l l y  tagged i n  1963 and seen  basking i n  1982, 20 yea r s  and 3 months 
l a te r ,  i s  t h e  l o n g e s t  i n t e r v a l  between t a g  r e s i g h t i n g s .  

The minimum round t r i p  d i s t a n c e  t r ave led  by t h e s e  female 

The 19 o t h e r  t a g  recov- 

Nesting A c t i v i v  

Nest ing a t  L i s i a n s k i  i n  1982 began on 28 May and ended on 14 August. 
The'peak n e s t i n g  per iod was J u l y  when 13 excavat ion  s i t e s  were recorded. 
c o n s t i t u t i n g  32 s e p a r a t e  p i t s .  For t h e  n e s t i n g  pe r iod  from May t o  June, 
t h e r e  were 23 excavat ion s i tes  invo lv ing  47 p i t s  (Fig. 10). The p i t s  were 
dug usua l ly  (20 m from t h e  water i n  t h e  v e g e t a t i o n  zone of E r a g r o s t i s  and 
Tribulus.  

Four t u r t l e s  were discovered l a y i n g  eggs du r ing  n i g h t  censuses ,  and two 
of t hese  had been observed 2 days e a r l i e r  d igg ing  exp lo ra to ry  n e s t  p i t s  
without  egg deposi t ion.  It took an  average of 1 h and 34 min (n = 4, range = 
1 h 12 min t o  1 h 45 min) f o r  t h e  t u r t l e  t o  complete i t s  n e s t i n g  and r e t u r n  
t o  t h e  ocean. An average of 24.5 min (n = 4, range = 14-39 min) was r equ i r ed  
t o  complete egg deposi t ion.  The t u r t l e s  t h a t  were involved were No. 5850. 
5941, 6285, and an untagged animal. 
egg chambers were 109, 69. 99, and 102, r e spec t ive ly .  

Census of Basking and Swimming Turtles 

The number of eggs depos i ted  w i t h i n  t h e  

Dai ly  censuses  were i n i t i a t e d  on 8 July. Numbers of green t u r t l e s  
observed dur ing  censuses  are presented  i n  Tables  18-20. All  s i ze -c l a s ses  of 
t u r t l e s  e x h i b i t e d  basking behavior ,  t h e  a d u l t  an imals  w e r e  u sua l ly  h igher  on 
t h e  w e t  sand of t h e  beach slope. 
during t h e  day w a s  six, found between S e c t o r s  21 and 30 (Fig. 11). More 
basking behavior  w a s  found during t h e  n i g h t  (Fig. 12) e s p e c i a l l y  i n  S e c t o r s  

The maximum count  f o r  basking animals  



Table 14.--Adult female green t u r t l e s  tagged a t  L i s i a n s k i  I s l and ,  1982. 

Measurements ( c m )  

Date f i rs t  
observed Tag No. 

S t r a i g h t  S t r a i g h t  
wid th  Sec to r  1 englth 

Mar. 21 
Mar. 26 
Mar. 27 
Mar. 28 
Apr. 1 

Apr. 22 
May 16 
May 23 
June 6 
June 27 

June 29 
J u l y  20 
Ju ly  20 
J u l y  21 
J u l y  25 

J u l y  28 
J u l y  30 

Aug. 14 
Aug. 17 

Aug. 11 

Aug. 20 
Aug. 21 
Aug. 21 
Aug. 24 
Aug. 30 

Aug. 31 
Sept. 4 
Sept. 6 
Sept. 8 

A494 
1014 
2866 
3554 
11298 1299 

11292 1293 

12951 6278 
12664 5839 
5848 5849 

5832 

5850 5928 
5929 5930 
5931 
5936 
5941 5942 

5945 6318 
5946 
6278 
6285 6286 
6291 6328 

IT256 6299 
644 6301 

1T211 6303 
6309 
63 23 

63 24 
2950 
63 29 

5090 .. 2 
3 
26 
8 
7 

10 
26 
25 
33 
10 

3 
30 
27 

6287 11 
25 

63 00 26 
15 

6304 26 
13 
26 

25 
27 
30 

-- 
-- 
-- 
-- 
-- 

91.7 
81.5 

82.4 
85.3 

92.9 
87.6 

93.5 
85.2 

91.7 
93.8 

94.1 

-- 

-- 

90.8 

-- 

82.2 
89.3 -- 

-- 
-- 
-- 
-- 
-- 

-- 399 6330 20 -- 

St ra iRh t  l e n g t h  
N = 14 

Range = 81.5-94.1 
Mean = 88.7 

SD = 4.6 

S t r a i g h t  wid th  
N =  11 

Range = 65.9-74.3 
Mean = 70.4 

SD = 3.3 

lTag recovery.  
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Table 15.--Adult male green t u r t l e s  tagged a t  Lis ianski  Island, 1982. 

Date f i r s t  
observed 

1982 

~ ~- 

Measurements (em)  

Straight  S t raigh t 
Tag No. Sector length  width 

Mar. 21 
Mar. 28 
June 5 
June 5 
June 5 

June 5 
June 6 
June 6 
June 29 
June 30 

July 27 
Aug. 18 
Sept .  2 
Sept .  2 

lT259 2958 
l430 6290 
5835 
5837 
5838 

5 840 
'465 5940 6327 
l878 5846 5847 
5851 
5 853 

5943 
6292 
6302 
63 26 

-- 
4 
3 
3 

15 
15 
11 
12 
27 

25 
25 
11 
32 

77.2 
85.2 
84.1 
88.9 
86.5 

84.0 
84.0 
83.0 
85.1 
86.8 

Straight  length 
N = 11 

Mean = 84.9 
SD = 3.3 

Range = 77.2-89.3 

lTag recovery. 



Table 16.--Immature green t u r t l e s  tagged a t  L i s i a n s k i  Is land.  1982. 

Measurements (cm) 

Date S t r a i g h t  Curved 
f i r s t  P l a s t ron  Head T a i l  

observed Tag No. Sector  Length Width Length Width Length wid th  l eng th  

Apr. 12 
J u l y  15 

Mar. 29 
Aug. 7 

Mar. 21 
Aug. 15 

J u l y  17 
J u l y  25 

J u l y  8 

Apr. 27 
Ju ly  23 
Aug. 17 

Mar. 26 

J u l y  23 

Apr. 8 
Aug. 4 

Apr. 10 

Apr. 12 

Apr. 18 

Apr. 19 
J u l y  31 

May 2 

May 17 

May 17 

June 5 

'2837 2838 

'2857 858 

'2859 2860 

'2939 2941 

'2946 947 

'2959 2960 

'2961 2942 

29 43 

5 826 

5 827 

5 828 

5829 

5830 5947 

5831 

5833 

5834 

5836 

20 
18 

3 
11 

9 
10 

26 
25 

40 

26 
25 
26 

26 

25 

16 
16 

43 

27 

26 

20 
20 

49 

20 

20 

4 

-- -- 
64.4 54.0 

41.5 
42.0 

74.1 
73.8 

-- 
-- 

79.4 
79.2 

-- 

76.8 

-- 
42.9 

46.5 

51 .5 

-- 
-- 

49.9 

45.4 

52.0 

54.9 

39.9 

68.0 
70.0 

-- 
56.5 

-- 
45.0 

81.0 
80.8 

48.7 

84.0 
87.0 -- 

84.0 

84.0 

-- 
45.3 

-- 
53.0 

50.0 

52.0 
53.8 

-- 

-- 

-- 

-- 



Table 16.--Continued. 

Measurements (cm) 

Date Straight  Curved 
f i r s t  Plastron Head Tail  

observed Tag No. Sector Length Width Length Width dength width length 

June 10 

June 17 

June 17 

July 13 

June 26 

June 27 

June 30 

June 3 0  

July 13 

July 20 

July 20 

July 21 

July 24 

Aug. 4 

Aug. 5 

Aug. 6 

Aug. 11 

Aug. 12 

Aug. 13 

Aug. 14 

Aug. 20 

5844 

5 845 

5852 

5854 6325 

5931 

5932 5933 

5934 5933 

5939 

5948 

5949 

5950 

6276 6277 

6279 6280 

6281 6282 

6283 6284 

6293 6294 

3 

3 

4 

5 

40 

20 

20 

27 

26 

25 

6 

20 

25 

13 

26 

27 

27 

45 

16 

25 

10 

76.2 

61.4 

76.0 

76.2 

43.6 

44.0 

69.1 

58.5 

58.2 

-- 
43.4 

43.9 

77.3 

77.2 

44.2 

73.8 

69.3 

45.6 

59.5 

43.5 

49.4 

-- 
-- 
-- 

65.2 

-- 
-- 
-- 
-- 

48.7 

65.9 

35.0 

36.5 

65.4 

60.5 

35.3 

61.2 

57.1 

36.1 

49.3 

35.5 

41.0 

L- 

L- 

-- 
83.7 

c- 

-- 
L- 

-- 
63.6 

83.0 

46.7 

46.8 

82.8 

-- 
47.2 

81.8 

74.9 

48.3 

64.3 

47.0 

52.4 

-- 
-- 
-- 

80.1 

-- 
-- 
-- 
-- 

57.1 

78.2 

42.1 

41.6 

77.2 

-- 
41.7 

74.8 

69.1 

41.2 

59.8 

41.6 

47.0 



Table 16.--Continued. 

I 

Measurements (cm) 

Date S t r a i g h t  Curved 
f i r s t  P l a s t r o n  Head T a i l  

observed Tag No. Sec to r  Length Width Length Width l e n g t h  w i d t h  l e n g t h  

Aug. 20 

Aug. 20 

Aug. 23 

Aug. 23 

Aug. 27 

Aug. 27 

Aug. 27 

Aug. 28 

Aug. 29 

Aug. 30 

Sept. 11 

Sept. 11 

Sept. 13 

6295 

6297 

63 05 

63 07 

6310 

6312 

6314 

53 16 

6319 

63 21 

633 1 

6333 

6335 

6296 

6298 

63 06 

63 08 

6311 

63 13 

6315 

63 17 

6320 

63 22 

633 2 

6334 

6336 

10 

10 

10 

10 

10 

10 

10 

5 

2 

18 

1 

1 

4 

41.3 

37.4 

45.4 

42.8 

44.8 

44.3 

49.1 

48.4 

39.1 

45.7 

49.9 

45.1 

43.0 

34.5 

32.5 

38.1 

36.2 

36.7 

37.3 

39.9 

40.5 

32.5 

36.0 

40.3 

35.3 

34.7 

44.3 

40.5 

48.4 

45.7 

47.8 

47.3 

51.8 

52.5 

41.6 

48.9 

52.8 

47.9 

46.2 

39.5 

37.8 

45.1 

41.6 

42.5 

43.7 

47.2 

48.6 

37.8 

43.2 

47.5 

39.7 

40.4 

32.7 

29.5 

35.9 

,35.2 

35.1 

35.6 

40.2 

38.5 

32.1 

37.0 

-40.8 

36.1 

34.'0 

6.5 

6.8 

7.8 

6.9 

6.9 

6.9 

7.7 

7.9 

6.3 

7.4 

7.6 

7.3 

7.1 

8.0 

7.0 

8.0 

7.0 

9.4 

8.7 

9.0 

10.3 

7.3 

9.0 

9.0 

9.5 

8.0 

S t r a i g h t  l e n g t h  
N = 45 

Range = 37.4-79.4 
%.lean = 53.5 

SD = 12.97 

S t r a i g h t  wid th  
N = 35 

Range = 32.5-65.9 
2Mean = 44.9 

SD = 11.71 

'Tag recovery. 

21f a t u r t l e  was measured more than  once, t h e  ave rage  l e n g t h  for t h a t  
i n d i v i d u a l  w a s  used i n  c a l c u l a t i n g  an  o v e r a l l  mean and s t anda rd  devia t ion .  



Table 17.--Tag recovery da ta  f o r  L i s i a n s k i  Island. 1982. 

Tag r e c w e r y  da ta  f o r  basking an imals  
Date f i r s t  

observed L o c a l i t y  and d a t e  L o c a l i t y  and d a t e  
1982 Tag No. Sec to r  Sex of o r i g i n a l  t a g  of t a g  recovery 

Mar. 21 

Mar. 21 

Mar. 21 

Mar. 26 

Mar. 26 

Mar. 27 

Mar. 28 

Mar. 28 

Mar. 29 

Mar. 30 

Apr. 1 

2859 2860 

A4 94 

T259 2958 

2961 2942 

1014 

2866 

430 6290 

3554 

2857 2858 

87 8' 5 846 
5847 

1298 1299 

Subadult  L i s i a n s k i  

Femal e L i  si anski  

Male L i  s i a n s k i  

Subadult  L i  s i a n s k i  

Female L i s i a n s k i  

Female L i  s i a n s k i  

Mal e L i s i a n s k i  

Female L i s i a n s k i  

J u v e n i l e  L i  s i a n s k i  

Mal e L i  si anski  

Female L i s i a n s k i  

7/15/7 8 

3/26/69 

7 /2 4/ 7 3 

10/2/78 

2/11/63 

7/21/ 18 

3/20/67 

3/67 

7/20/ 78 

3/26/69 

3/20/b8 

L i s i a n s k i  7/15/82. 

L i  s i a n s k i  7/77 
10/3/ 18. 5/16/80, 
3 /2 1/ 82. 

L i  s i a n s k i  3/26/ 82 , 
4/ 29/ 82. 

L i s i a n s k i  5/7/82. 

L i s i a n s k i  8/16/82. 

Whale-Skate, FFS 
6/ 8/ 80 
L i s i a n s k i  3/28/82. 

L i s i a n s k i  8/7/82. 

L i s i a n s k i  6/27/82. 

East  I s land ,  FFS 
5/16/71, 7/9/76 
( n e s t i n g )  : 6/27/80 
( n e s t i n g )  : L i s i a n s k i  
4/1/ 82. 

Apr. 12 2837 2838 2 J u v e n i l e  L i s i a n s k i  7/15/78 L i s i a n s k i  7/15/82. 

Apr. 22 1292 1293 2 Female E a s t  I s l and ,  7./8/76 E a s t  I s land ,  FFS 
5090 FFS ( n e s t i n g )  6/15/81 (nes t ing) .  

May 23 2951 6278 26 Female L i s i a n s k i  4/73 L i s i a n s k i  10/3/78. 
3/25/81. 
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Table 17 .--Continued. 

Tag r e c w e r y  d a t a  € o r  bask ing  animals  
Date f i r s t  

ob served Loca l i ty  and d a t e  L o c a l i t y  and d a t e  
1982 Tag No. Sec to r  Sex of o r i g i n a l  t a g  of t a g  recwery 

Apr. 2 

June 6 

J u l y  17 

J u l y  8 

J u l y  17 

Aug. 20 

Aug. 21 

Aug. 21 

Sept. 4 

Sept. 8 

465 5940 

2664 5839 

2339 2941 

2946 2947 

2959 2960 

T256 6299 
63 00 

T211 6303 
6304 

644 6301 

2950 

399 6330 

35 

8 

26 

40 

26 

26 

26 

15 

27 

20 

Mal e Trig,  FFS 3/16/67 

Female Eas t  I s land ,  FFS 
6/13/ 7 8 

Subadult  L i s i a n s k i  10/2/78 

J u v e n i l e  L i  si an s k i  10/3/ 7 8 

Subadult  L i s i a n s k i  9/19/6 

Female L i s i a n s k i  5/30/73 

Female L i s i a n s k i  9/6/72 

Female L i s i a n s k i  9/26/67 

Female L i s i a n s k i  4/73 

Female L i s i a n s k i  8/21/70 

L i s i a n s k i  7/25/82. 

L i  si an s k i  111 4/ 82. 

L i  si anski  7/25/ 82. 

-- 
L i s i a n s k i  8/13/75, 
10/3 /7 8 , 5 /  1 SI 80, 
3 /  21/ 82. 

L i s i a n s k i  3/25/81. 

-- 

L i  s i a n s k i  10/3/78. 

L i s i a n s k i  5/30/73. 

I 

I 

I 

I 

I 

I 
' I  
' I  ' 
i 
I 



F i g u r e  10.--Location and dates  of 23 excavations on Lisianski  Island, May- 
August 1982 (U.S. Fish and Wildl i fe  Service a e r i a l  photo,  August 1981). 



Table 18.--Numbers of green t u r t l e s  basking and swimming a t  Lis ianski  Island, 
1982 (D = day 0600-1800; N = night 1801-1559). 

Swimming Basking Total 
July Number 
1982 Time Juveni le  Subadult Adult Juvenile  Subadult Adult observed 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

D 

D 

D 

D 
N 

D 
N 

D 
N 

D 
N 

D 
N 

D 
N 

D 
N 

D 

D 
N 

D 
N 

D 

D 
N 

D 
N 

3 

0 

6 

13 
0 

1 
0 

0 
0 

0 
0 

12 
0 

0 
0 

0 
0 

3 

1 
4 

6 
0 

8 

3 
0 

7 
0 

1 

0 

1 

3 '  
0 

0 
0 

0 
0 

0 
1 

6 
0 

0 
0 

0 
0 

4 

3 
0 

1 
0 

2 

0 
0 

5 
0 

4 

0 

0 

.O 
0 

0 
- 0  

0 
0 

0 
0 

5 
0 

0 
0 

0 
0 

3 

5 
0 

1 
0 

5 

0 
0 

4 
0 

0 

0 

0 

0 
0 

0 
1 

0 
1 

0 
0 

1 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

1 

0 
0 

0 
0 

0 

0 

0 

0 
1 

0 
0 

0 
1 

0 
1 

2 
1 

0 
2 

0 
0 

0 

1 
1 

0 
0 

0 

0 
0 

2 
2 

0 

0 

0 

0 
3 

0 
3 

0 
0 

0 
2 

0 
0 

0 
2 

1 
1 

0 

1 
2 

0 
1 

2 

0 
1 

0 
1 

8 

0 

7 

16 
4 

1 
4 

0 
2 

0 
4 

26 
1 

0 
4 

1 
1 

10 

11 
7 

8 
1 

18 

3 
1 

18 
3 



Table 18.--Continued. 

Swimming Basking Total 
July number 
1982 Time Juveni le  Subadult Adult Juveni le  Subadult Adult observed 

24 D 
N 

25 D 

26 D 
N 

27 D 
N 

28 D 
N 

29 D 

30 D 
N 

31 D 
N 

Average number 
of animals seen 
per t i m e  period 

Range 

6 
0 

4 

10 
0 

4 
0 

2 
0 

1 

18 
0 

9 
1 

2.5 

(0-13) 

0 
0 

2 

4 
0 

0 
0 

3 
0 

1 

5 
0 

2 
0 

0.9 

(0-6) 

1 
0 

1 

5 
0 

0 
0 

- 2  
0 

0 

6 
0 

0 
0 

4 

0.9 

( 0-5 1 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 
0 

1 
0 

0.1 

(0-1) 

0 
1 

0 

0 
0 

0 
0 

0 
0 

0 

0 
1 

0 
1 

0.4 

(0 -2 )  

- 
0 
2 

0 

2 
2 

0 
2 

0 
' 3  

0 

3 
3 

1 
0 

0.8 

(0-3 1 

7 
3 

7 

21 
2 

4 
2 

7 
3 

2 

32 
4 

13 
2 

5.6  

(0-26) 
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Table 19.--Numbers of green t u r t l e s  basking and swimming a t  Lis ianski  Island, 
1982 (D = day 0600-1800: N = night  1801-1559). 

Swimming Basking Total 
August number 
1982 Time Juvenile  Subadult Adult Juvenile  Subadult Adult observed 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

D 

D 

D 
N 

D 
N 

D 
N 

D 
N 

D 
N 

D 

D 
N 

D 
N 

D 
N 

D 
N 

D 
N 

D 
N 

D 

D 
N 

0 

9 

7 
0 

8 
0 

17 
0 

5 
0 

9 
1 

0 

6 
1 

0 
0 

0 
0 

8 
2 

0 
0 

5 
0 

0 

8 
0 

0 

4 

1 
0 

0 
0 

0 
0 

1 
0 

5 
0 

0 

1 
0 

0 
0 

0 
0 

2 
0 

0 
0 

3 
0 

0 

5 
0 

0 

0 

0 
0 

3 
1 

. 4  
0 

2 
0 

3 
0 

0 

0 
0 

0 
0 

0 
0 

3 
0 

0 
0 

1 
0 

0 

1 
0 

. 

2 

1 

0 
1 

1 
1 

0 
0 

1 
0 

1 
0 

0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
1 

0 
1 

0 

0 
0 

1 

0 

2 
1 

0 
. 1  

0 
0 

0 
1 

0 
1 

0 

1 
3 

0 
1 

1 
0 

1 
2 

1 
0 

0 
3 

0 

2 
1 

0 

1 

2 
2 

0 
0 

0 
1 

2 
0 

1 
2 

0 

0 
3 

1 
3 

0 
2 

0 
1 

0 
1 

0 
0 

0 

1 
4 

3 

15 

12 
4 

12 
3 

21 
1 

11 
1 

19 
4 

0 

8 
7 

1 
4 

1 
2 

1 4  
5 

1 
2 

9 
4 

0 

17 
5 
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Table 19.--Continued. 

Swimming Basking Total 
August number 

1982 Time Juvenile  Subadult Adult Juveni le  Subadult Adult observed 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

D 
N 

D 
N 

D 

D 
N 

D 
N 

D 

D 
N 

D 
N 

D 

D 
N 

D 
N 

D 
N 

D 
N 

D 
N 

D 
N 

Average number 
of animals seen 
per time period 

Range 

0 
0 

2 
0 

1 

4 
0 

3 
0 

0 

3 
2 

0 
3 

0 

9 
0 

6 
6 

3 
0 

1 
0 

7 
0 

0 
1 

2.2 

0 
0 

2 
0 

0 

0 
0 .  

1 
0 

0 

0 
0 

1 
0 

0 

2 
0 

0 
0 

1 
0 

0 
0 

0 
0 

0 
0 

0.5 

(0-17) (0-5)  

0 
0 

5 
0 

1 

0 
0 

1 
0 

0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

. 

0.4 

0 
0 

0 
0 

0 

0 
0 

0 
1 

0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

1 
0 

0 
0 

0 
0 

0 
0 

0.2 

(0-5) (0-3) 

0 
1 

0 
0 

2 

3 
0 

4 
0 

0 

1 
0 

1 
0 

0 

0 
0 

0 
1 

1 
0 

1 
0 

0 
0 

1 
3 

0.7 

(0-4) 

- 
0 
5 

0 
3 

1 

1 
5 

0 
1 

0 

1 
3 

0 
0 

0 

1 
1 

0 
0 

0 
1 

0 
0 

0 
3 

0 
0 

0.8 

(0 -5)  

0 
6 

9 
3 

5 

8 
5 

9 
2 

0 

5 
5 

2 
3 

0 

12  
1 

6 
7 

6 
1 

2 
0 

7 
3 

1 
4 

4.8 

(0-21) 
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Table 20.--Numbers of green t u r t l e s  basking and swimming a t  Lis ianski  Island. 
1982 (D = day 0600-1800: N = night 1801-0559). 

~ -~~ 

Swimming Basking Total 
number Sept .  

1982 T i m e  Juvenile  Subadult Adult Juvenile  Subadult Adult observed - 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

D 

D 
N 

D 
N 

D 
N 

D 
N 

D 

D 

D 
N 

D 

D 

D 
N 

D 

D 
N 

0 

0 
2 

10 
0 

0 
2 

0 
2 

2 

14 

17 
0 

10 

3 

6 
2 

0 

13 
2 

3 

0 
0 

1 
0 

0 
1 

0 
0 

1 

3 

4 
0 

3 

0 

1 
1 

0 

1 
0 

Average number 
of animals seen 
per time period 3 .3  0.7 

1 

0 
1 

0 
.O 

0 
1 

0 
0 

2 

4 

3 
0 

0 

0 

0 
1 

0 

4 
0 

0.6 

0 1 

0 0 
0 0 

0 2 
0 0 

1 1 
0 0 

0 0 
0 2 

1 0 

0 0 

0 0 
0 1 

0 0 

0 0 

0 0 
0 0 

1 0 

0 1 
0 0 

0.1 0.3 

Range (0-17) (0-4) (0-4) (0-1) (0 -3 )  

0 

2 
0 

1 
2 

4 
3 

0 
1 

1 

1 

1 
1 

0 

0 

0 
0 

1 

0 
0 

0.7 

(0-4) 

5 

2 
3 

14 
2 

6 
7 

0 
5 

7 

22 

25 
2 

13 

3 

7 
4 

2 

19 
2 

5 . 8  

(0-25) 
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25-27. Subadult-size t u r t l e s  were also observed basking on an u p l i f t e d  
ca l ca reous  rock p l a t e  30 m o f f s h o r e  i n  Sec to r  25. As t h e  t i d e  r o s e  and 
breaking waves splashed c o n s i s t e n t l y  upon t h e s e  basking t u r t l e s ,  t h e  animals 
r e tu rned  t o  t h e  water. 

A t  L i s i a n s k i  Is land,  j u v e n i l e  t u r t l e s  were observed f e e d i n g  and r e s t i n g  
i n  shallow (1 m deep) nea r shore  waters. I n  S e c t o r s  6, 107 and 49. 12  jwe- 
n i l e  t u r t l e s  were captured us ing  a scoop net. 
c o l l e c t e d  by hand as they slcwly swam along t h e  shore. Fresh a l g a l  samples 
were ob ta ined  from t h e  buccal c a v i t y  of f i v e  i n d i v i d u a l s  t h a t  were feeding. 
The samples are i n  the  p rocess  of being i d e n t i f i e d  and w i l l  h e l p  t o  f u r t h e r  
document t h e  b e n t h i c  compositions of p a s t u r e s  f o r  t u r t l e s  a t  L i s i a n s k i  
Is land.  Prel iminary r e s u l t s  from two samples have i d e n t i f i e d  Gelidium 
pus i l l um and J a n i a  capillaces as major components. 

Another f i v e  animals  were 

. 
Emergent Hatchling Success Rate 

Wenty- three  excavat ion sites were i n v e s t i g a t e d  t o  look  f o r  eggs t h a t  
had hatched during t h e  season. 
eggs, and m o r t a l i t i e s  found w i t h i n  t h e  n e s t ,  t h e  percentage of h a t c h l i n g s  
emerging t o  t h e  s u r f a c e  w a s  c a l c u l a t e d  (Table 21). 
material remaining i n  t h e  n e s t  provide a maximum count of 412 h a t c h l i n g s  (72% 
of a l l  eggs l a i d )  t h a t  emerged t o  t h e  s u r f a c e  from s ix  nes t s .  The n e s t s  w e r e  
l a i d  on: 13 June (Sector  14). 23 June (Sector 271, 27 June (Sec to r  27), 29 
June (Sec to r  161, 13 J u l y  (Sec to r  141, and 15 J u l y  (Sec to r  10).  During 
examination of t h e  n e s t  p i t s  a f t e r  hatching, 41 l i v e  h a t c h l i n g s  (10% of t o t a l  
t h a t  hatched) were discovered slowly making t h e i r  way o u t  of the egg chamber 
through t h e  d e b r i s  fol lowing t h e  ear l ie r  emergent ha t ch l ings .  

By examining t h e  number of e g g s h e l l s ,  whole 

Counts of t h e  egg 

It i s  common 

Table 21.--Results of s ix  egg c l u t c h e s  excavated and examined 
a t  L i s i a n s k i  I s l a n d  fo l lowing  emergence of ha tch l ings .  

Me an SD Range 

Number of eggs i n  n e s t  96.7 17.9 69-118 

Percent of eggs hatched 74.3 26.0 35.7-1 00 

Percent  dead h a t c h l i n g s  i n  t h e  n e s t  2.3 2.6 0-5.9 

Percent of eggs w i t h  p a r t i a l l y  
developed bu t  dead embryos 10.0 12.1 0-29.9 

Percent of eggs w i t h  no apparent  
development (presumably i n f e r t i l e )  15.2 25.3 0-62.5 

Percent of h a t c h l i n g s  emerging 
a t  t h e  s u r f a c e  72.0 26.8 35.9-100 
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Figure 11.--Sector map of Lis i ansk i  Island, 1982. 
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Figure 12.--Average weekly number of green t u r t l e s  observed basking 
on Lisianski, 8 July-13 September 1982. 



f o r  ha t ch l ings  lower i n  t h e  egg chamber t o  emerge la ter  i n  t i m e  a f t e r  t h e  
g r e a t e r  p o r t i o n  of t h e  n e s t  has  hatched. Although only six n e s t s  were 
inspected,  t h e  r e s u l t s  of t h e  examination of egg c l u t c h e s  on L i s i a n s k i  I s l a n d  
are s i m i l a r  t o  those  found a t  East  I s land ,  FFS (Balazs  1980). 

There i s  a d i s t i n c t  p o s s i b i l i t y  t h a t  weather  cond i t ions  and t h e  move- 
ment of monk s e a l s  i n t o  t h e  vege ta t ion  wh i l e  hau l ing  out  rendered t h e  
marker system i n a p p r o p r i a t e  f o r  l a b e l i n g  an excavat ion  sife. Blowing wind 
and r a i n  f i l l e d  i n  t h e  t u r t l e  p i t s ,  and monk s e a l s  r e g u l a r l y  hauled  out  i n  
these  convenient depressions,  t hus  obscuring the p i t  area.  

I would l i k e  t o  thank t h e  U.S. Fish  and W i l d l i f e  Service f o r  t h e i r  
he lp  i n  pe rmi t t i ng  r e sea rch  t o  be  conducted w i t h i n  t h e  conf ines  of t h e  
Hawaiian I s l a n d s  Nat iona l  W i l d l i f e  Refuge. 
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